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 Abstract: Removal of shadow from any of the single image is a very difficult task .to produced a 

high quality of shadow free image which is indistinguishable from a true shadow free scene is even 

more difficult. Shadow in any image are affected by many things like lighting conditions, unwanted 

behavior of any shadowed surfaces, and occluding object etc. shadows regions may also in a post 

acquisition in image processing, transforming, e.g contrast enhancement. The purpose of this method 

is to remove the shadow of any of the  affected images if the light source is including to the image 

the shadows are created through the backward direction of the object from this paper the purpose is 

to be detected the shadow and removal any of the object. in this paper also providing a compressive 

serving of any of the images and also the second is to present our framework to removal of the 

shadows. 

Keywords: chromaticity, intrinsic image, shadow affected images, 

I. INTRODUCTION  

An Image shadow is a reduction of the image intensity. Image shadow removal can be used for 

object detection, such as cancer detection, military object detection. Sometimes Images are covered 

by shadows. If these shadows can be removed, objects in the image will appear more obviously so 

that they can be recognized correctly. Moving object detection in image sequence is fundamental in 

(Eli Arbel and Hagit Hel-Or, 2011) application areas such as automated visual surveillance, human-

computer interaction, content are based on video compression, and automatic traffic monitoring. 

Especially, vehicle detection with stationary camera is best part to detect the problem in traffic 

management, which is essential for the measurement of traffic parameters such as vehicle count, 

speed, and flow.  In recent years, background modeling is a common only used technique to identify 

moving objects with fixed camera.  However, accurate detection could be difficult due to the 

potential variability such as shadows (Eli Arbel and Hagit Hel-Or, 2011)cast by moving objects, non 

stationary background processes like illumination variations, and camouflage similarity between the 

appearances of the moving objects and the background. 

http://www.ijrit.com/
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Comprehensive modeling of extemporization information within the video sequence is a key issue to 

robustly segment moving objects in the scene. Temporal information is fundamental to handle non 

stationary background processes. Linear processes or probability distributions can be used to 

characterize background changes. Moving objects shadows detection is the active research subject in 

the computer vision, several applications are related through the surveillance and face tracking and 

as same as videoconferencing. When static cameras are used, a popular approach to the background 

subtraction, which consists and obtaining a mathematical model of the static part of background and 

comparing it with every new frame from the video sequences. (James J. Simpson and James R. Stitt, 

1998) The purpose of this project shadow detection and removal is partition by twofold: First, it   is 

to provide a comprehensive survey of the problems and also challenges which may occur when 

removing shadows from a single image and multiple image.  In the second part is represent our 

framework for shadow removal, in which attempt to come out the fundamental problems are 

described by the first part of Discuses this paper. (Yang Wang, 2009)Experimental results could be 

demonstrating to the capabilities of our regarding algorithm are presented. Shadows are created 

wherever an object obscures the light source. A shadow caused by the interaction of light with object 

claims a fraction of the image surface.  The diagram below shows an example of a hard shadow 

being created from high-contrast light source; the sun 

 

 
 

Figure1.1 The Example of shadow which is created opposite to the light source. 

 

II. RELATED WORK 

This given project required the data at the base is of the multiple shadows from various website, real 

world images and the floured light images. Shadow removal is typically the part of which performed 

in two stages: 1.it is the detection stage in which through the shadows regions are detected and, 

mainly  determining the shadows boundaries, and 2. it is the reconstruction stage in which the 

shadows is  sufficiently removed and a shadow-free images is reproduced. (Eli Arbel and Hagit Hel-

Or, 2011)In this section, we suggests a novel reconstruction stage for the shadow removal, i.e., 

removing the shadows to the image once they have been detected and. Any shadows detection 

algorithm will be used, but since our method is not in confined to images with the certain stage the 

part illumination conditions such as the outdoor scene images, one should use a shadow detection 

algorithm that should be the best method suits the illuminating conditions in a given images. 
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The objective of the proposed work is to design a system based on two basic aims 

a. Our first goal is shadow detection of single and multiple images. 

b. Our second goal is to remove the shadow from the single and multiple images. 

Calculate the different parameter for measuring the quality of shadow removal method. 

    

 

  

 

 

 

  

  

  

  

 

Figure 1.2 Schematic blocks of stepwise five integral sections in which project is fragmented 

 

III. MOTIVATION  

Since the last decade, the study of image plays a very important role in security and sports event. We 

can see great progresses both in theory and in practice. However, the research interest in this field is 

still growing. the main motivations of this thesis. With these goals in mind, we achieved the 

following research results: A study of the multiple shadow removal method. The image enhancement 

problem can also be addressed in the FHDI by utilizing the inter-scale dependencies of Histogram. 

By adapting to different edge shapes, we successfully estimate the high contrast images. Shadow 

detection and removal methods have been studied extensively in the literature. However, the method 

is basically correlations between the shadow effected area and the other background images. Shadow 

detection and removal has been approached from numerous aspects including shadow detection and 

removal from multiple images and video sequences based on special camera using a reference 

background image for shadow removal from interactive projected scenes  and based on object 

models - in the context of tracking, e.g., cars and pedestrians Shadow removal from a single image 

involves two basic stages: detection of shadow regions, typically expressed in the form of detecting 

shadow edges, and the removal of shadows from an image. The problems and issues related to 

shadow removal described both the detection and the removal of shadows. Several methods for 

automatic detection of shadow boundaries given a single image have been proposed in recent years. 

Shadow removal methods for a single image can be classed into two categories: methods operating 

in the gradient domain and methods operating in the image intensity domain. In the next sections we 

outline previous work related to the detection and removal of shadows. 

 

                                                        

Load the shadow image Calculate the intrinsic image  

Detect the shadow from the 

images (data base) 

Remove the shadow 

Calculate the different parameter 

likes maximum difference mean 

and standard deviation  
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                                                         IV. METHODOLOGY 

 

According to literature serve as we find out the scope for the proposed work and   as we set goal and 

mentioned in problem identification chapter so further we proceed forward to achieve that goal and 

taking Force Histogram Decomposition and Pair Region which is used for Shadow removal and find 

the best output which gives minimum difference, maximum mean and standard deviation.  

 

4.1 Data 

The simulated data has been taken from the standard MAT Lab image. The available images in 

“.jpg”, “.tiff”, ”.bmp” etc.,  file format.  

 

4.2 Shadow Detection 

the process of the shadow detection could be a primary step for compensation of the shadows are 

followed by an eventual step of the image analysis task, such as object are recognition or it should be 

a fundamental steps where the detection results are directly using by 3D shape estimation and there 

similar tasks. In any cases, shadows detection is the initial process for the final image analysis task. 

Hence, the performance of the final task is a highly dependent on the shadow detection performance 

 

4.2.1 Shadow Features 

In this section, shadow features are analyzed. Changes in shadow are analyzed on image samples, 

which are colored as Yellow, Black, Blue, Green, Red and White. The sample images are given 

infigure8. An example setup of these sample pictures is given infigure9.In these setups a uniform 

colored paper is laid on the surface, an obstructing object is set beside to the side of the sun light and 

a shadowed part is obtained. Then by using a photo editor program the sample images are cropped. 

 

4.3 Overview of Shadow Detection Methods 

Shadow detection methods are to be classified according to the input data of the given image. The 

work in the literature survey should be divided into mainly two classes; one class is deals with 

moving shadow detection and the other class deals with static formation of the images shadow 

detection. 

 

4.3.1 Moving Shadow Detection 

Shadow detection in dynamic scenes are referred to moving shadow detection (Yang Wang, 2009) 

and usually their detection method approach and their steps are different from non-dynamic scenes 

(still images). Also the purpose of the shadow detection is in dynamic scenes should be change 

detection method, scene matching and surveillance so that it is different them and also the purpose 

for shadow detection is in dynamic scenes could be change.  Scene matching or surveillance that it is 

different them and There are several studies on moving shadow detection. Some example works are 

(Yang Wang, 2009), (Huifang Li, 2014), .Parietal. Compared moving shadow algorithms in (James J. 

Simpson and James R. Stitt, 1998). 
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Figure 4.2 – Moving shadow detection and foreground detection result in (Yang Wang, 2009) 

                                             

4.3.2 Static Shadow Detection  

Shadow detection in the images has been usually different purposes than moving shadow detection 

as mentioned by previously. In the static shadow detection, are the purpose should be estimated 

through the objects shape and from its detected shadow and an intermediate step to the image 

enhancement for the pattern or object recognition or similar purpose Static shadow detection 

methods could be further classified into model-based and feature-based. 

 

4.3.2.1 Model-based Shadow Detection  

Model-based shadow detection, apart from the input image geometrical information of the scene, for 

example digital surface model (DSM) as well as light source information for example sun elevation 

and azimuth angles are also utilized. In model-based shadow detection, a priori information about the 

3-D geometry of the scene and the objects and the direction of the light source should be available 

(James J. Simpson, 2000). There are some drawbacks, since additional input is required besides the 

image itself. A problem could be faced, if one does not have enough information about the light 

source and its position. However, for aerial images, if the date and time of the image are known, one 

could get solar angles calculated by some specific algorithm. Another drawback is that 3-D geometry 

information may not be available for every scene and even if it is available, it will be difficult to 

process shadows that belong to non rectangular shaped objects. These problems are also summarized 

in (Qingxiong Yang, 2012) and (YingLi Tian, Robust Detection of Abandoned and Removed, 2011). 

 

4.3.2.2 Feature-based Shadow Detection 

Feature-based shadow detection is more popular than model-based methods and there are several and 

different types of feature-based shadow detection methods in the literature (YingLi Tian, Robust 

Detection of Abandoned and Removed, 2011). In feature-based shadow detection, shadows are 

identified by using the properties of shadow, such as lower luminance. 

Another approach for detecting edges could be as follows: First finding and illumination invariant 

image then by finding edges in both original and illumination invariant image and finally labeling the 

common edges as shadow boundaries. This approach is used in (Qingxiong Yang, 2012) and 

(Huifang Li, 2014) by Finlayson et al. The experimental result in (Huifang Li, 2014) is given below: 

Given bellow flow chart of FHDI method should be consider the following shadow detection and 

removal of the images which should also be consider the following methodology.  
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FHD –PMI method name (Force Histogram Decomposition) 

  
Start 

Load the shadow image 

Convert the color image in to rgb image 

Calculate the edge of image using canny edge 

detection method 

Detect the shadow in image 

Highlight the shadow by pair region method  

 

Remove the shadow and cover the shadow by back 

ground color images 

Calculate the invariant edge 

Stop 

Mask the edges image 

 

Calculate the parameters for measure the quality of 

images 

                                                                 Figure 4.5 FLOW CHART FOR GUI 

4.3   Method 

 Convent the image into RGB image. 

 Calculate the edge of image using canny edge detection method. 

 Calculate the invariant edge. 

 Mask the edges image. 

 Detect the shadow in image. 

 Creates the intrinsic image by Finlayson.  

 Remove the shadow and cover the shadow by background color image 

 Calculating the parameters based on input image and output image In the first module of 

the project  the image is converted into RBG image. 

 Calculate the edge of image using canny edge detection by using of canny edge detection 

method.   

            This canny algorithm is one of the best algorithms used in image analysis and processing. 

 

 

4.4 Edge Detection Algorithm  
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Canny Edge Detection algorithm 

This is the best algorithm used to edge detector in computer vision. 

 Theoretical model: step-edges corrupted by additive Gaussian noise. 

Canny has shown that the first derivative of the Gaussian closely approximates the operator that 

optimizes the product of signal-to-noise ratio and localization. 

  

  4.5 Standard Deviation 

Standard deviation is a measure of the dispersion of a set of data from its mean. The more spread 

apart the data, the higher the deviation. Standard deviation is calculated as the square root of 

variance.2. In finance, standard deviation is applied to the annual rate of return of an investment to 

measure the investment's volatility. Standard deviation is also known as historical volatility and is 

used by investors as a gauge for the amount of expected volatility 

                                                   V.  RESULT& DISCUSSION 

 5.1 Experimental Result 

This chapter shows the results of shadow removal approach. Some result’s demonstrating the ability 

of the proposed method for removing uniform shadows (Section 3). Then results of  non-uniform 

shadow removal method (Section 4) are shown. The problem of multiple shadow removal of color 

images has been implemented with the help of two algorithms applied successively: Force Histogram 

Decomposition and paired region algorithm. This chapter deals with the experimental outcomes and 

results obtained after implementing the methodology of hybrid algorithm discussed in previous 

chapter. 

5.2.1 Graphical User Interface  (GUI) for Implementation: 

A user friendly GUI has been prepared in Mat lab to Show the implementation of methodology and 

shown in figure 5.2. It has buttons for all steps of algorithm. It shows input and output image in 

every step in boxes. After completion of segmentation, it shows the values of shadow removal image 

evaluation parameters. This chapter proposes a shadow detection and removal technique that does 

not require any camera calibration or other a priori information regarding the scene. It was found that 

Support Vector Machines were a powerful tool for identifying shadow boundaries based on their 

boundary properties. Furthermore, it was possible to use this boundary information to identify 

shadowed regions in the image and then assign them the color of non-shadow neighbors of the same 

material. A primary goal of many statistical color image segmentation methods is to partition an 

image into regions, where each region corresponds to a particular material.  

http://www.investopedia.com/terms/d/dispersion.asp
http://www.investopedia.com/terms/r/rateofreturn.asp
http://www.investopedia.com/terms/h/historicalvolatility.asp
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                                                       Figure 5.2 GUI for implementation 

5.2.2 Load Input Image: 

To start with, the color image which is to be segmented is fed to the algorithm. This step is shown in 

GUI in figure 5.4.  

5.2.3 Convert Input Image into intrinsic images: 

The algorithm will first convert the RGB image into gray image and then convert in to the intrinsic 

images this step is shown in GUI in figure 5.5(change the images from first algorithm) 
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  Figure 5.4(a) Complete result of GUI for shadow detected and removal of the given image   

 
 

Figure 5.4(b) complete result of GUI shadow detected and removal of the given image 
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Figure 5.4(c) complete result of GUI shadow detected and removal of the given image  

 

Table 5.1 Given table from images graphical value through overall shadow is removal from using 

parameter   

  

Images 

 

 

 

                    Th. 

                     Value 

Difference Max. 

Difference 

Mean Standard 

Deviation 

1.    (0.1,0.3) 79.4786 253.875 123.5619 16.3033 

2.    (0.2,0.3) 129.9467 254 115.1548 7.7524 

3.     (0.3,0.3) 57.0479 232.5 131.2947 4.9589 

4.      (0.3,0.) 107.5895 253.75 162.2046 14.6662 

5.      (0.1,0.3) 38.6705 254 105.7183 21.5293 

6.      (0.3,0.5) 112.5674 250.0625 126.379 10.4292 

7.      (0.3,0.5) 109.7638 254 177.9751 9.5919 
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8.      (0.2,0.4) 1.357 245.9375 81.2557 13.1431 

9.      (0.2,0.5) 120.4629 227.2426 158.9445 28.0243 

10.    (0.1,0.5) 174.62 254 239.8594 14.5424 

 

 

5.3 Graphical representation 
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                                                                               (a) 
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                                                                                   (b) 
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                                                                              (c) 
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                                                                              (e) 

 

   Figure 5.6 Given all table (a),(b),(c),(d),(e) are represents the different value which is using the 

images shadow removal calculation representing the value of difference, mean difference, max. 

difference, standard value and there calculation.   

 

                                    VI. CONCLUSION & SCOPE OF FUTURE     

6.1 Conclusion 

 In this thesis, different investigated approaches for shadow removal in multiple color images. In our 

research developed FHD base filtering schemes for shadow removal. Shadow detection in aerial 

images and compensation of the detected shadow regions are addressed. In addition, an example 

application of shadow detection, building height estimation, is also mentioned. Firstly, the shadow 

definition has been made and referred color spaces are explained. Shadows occur when the light is 

occluded by some other object. Shadow regions are the parts of an image that is illuminated only by 

ambient light, but not by direct sun light. If the shadow appears on the object itself it is called self 

shadow, otherwise it is called cast shadow, There are different color spaces that each one has 

different property and used for different purposes. For example, the RGB color space is mainly used 

for display purposes. Secondly, the shadow features are analyzed and the shadow detection methods 

are overviewed. Obviously the intensity will be less in shadow regions. So the component in a color 

space that represents the intensity will be small in shadow regions. Finally, a shadow detection 

application example is studied. Building height estimation is one of the applications that uses 
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detected shadow information. In this application, difference, maximum difference, mean and 

standard deviation is measured.     

 

6.2 Scope for the future work 

As future work, edge based shadow detection methods could also be studied, beside the threshold 

based approaches. In addition, threshold based approaches could be studied, whether that methods 

also be used for shadow edge detection. Adaptive thresholds could also be studied in shadow 

detection algorithms. Sequences with more sophisticated spatial details are less efficiently 

demonized than the ones with fewer and simpler spatial details.In the future this method is 

implemented on multi shadow images and video. In the future this method is implementing on video 

processing where, the shadow of video will remove. 

Here the method is used hard thresholding values, which is inserted by the users. In the future soft 

thresholding will be used.  

             

                                                            REFFERENCES 

 

1.  Arbel, E., Hel-Or, H.(2011), “Shadow Removal Using Intensity Surfaces and Texture        

Anchor     Points”, IEEE Transaction on, April, Vol. 33, no. 6. 

2.  Bala, J., R. (2015), “Shadowing in Digital Images: Detection & Removal” International 

Journal of Advanced Research in Computer Science and Software Engineering, May, Vol. 5. 

3. Gu, D. (2015), “Fingertip Tracking and Hand Gesture Recognition by 3D Vision” 

International Journal of Computer Science and Information Technologies, Vol. 6. 

4. Gurav, G., Limkar , M.B., Hundiwale, S.M., (2014),”Study of Different Shadow Detection 

and Removal Algorithm” International Journal of Research in Electronics and 

Communication Technology, April-June, Vol.1. 

5. Gu, X., Yu, D., Zhang, L.,( 2005) “Image Shadow Removal Using Pulse Coupled Neural 

Network”,  IEEE transaction on neural networks, May, Vol. 16, no.3. 

6. Huq Suny, A., Hakim Mithila, N.,  (2013), “ A Shadow Detection and Removal from a Single 

Image Using LAB Color Space” IJCSI International Journal of Computer Science ,July, Vol. 

10,  No 2. 

7. Jaynes, C., Webb, S. & Steele R. M., (2004), “Camera-Based Detection and Removal of 

Shadows from Interactive Multiprojector Displays”  IEEE Transaction on, May-June,Vol. 10, 

no. 3. 

8. James J. Simpson & James R. S., (2000) “Cloud Shadow Detection Under Arbitrary Viewing 

and Illuminati on Conditions”, IEEE Transaction on, March. Vol. 38, no. 2. 

9. James J. Simpson & James R. S., ( 1998) “A Procedure for the Detection and Removal of 

Cloud Shadow from AVHRR Data over Land”, IEEE Transaction on, May Vol. 36, no. 3. 

10. Jae Nam, S., Kehtarnavaz, N. “Flash Shadow Detection and Removal in Stereo 

Photography”, IEEE Transaction on. 

11. Kumar, S., Kaur, A., (2010), “Alorithm for shadow detection in real colour 

images”,International Journal on Computer Science and Engineering, Vol. 02, No. 07. 



IJRIT International Journal of Research in Information Technology, Volume 4, Issue 6, June 2016, Pg 12--20 

Sarita Chouhan, IJRIT-35 

 

12. Luus, F. P. S., van den Bergh, F., Maharaj, B. T. J. (2013), “The Effects of Segmentation-

Based Shadow Removal on Across-Date Settlement Type Classification of Panchromatic 

Quick Bird Images”, IEEE Transaction on, June, VOL. 6, NO. 3,  

13.  Li, H., Zhang, L., S., Shen, H., ( 2014), “An Adaptive Nonlocal Regularized Shadow 

Removal Method for Aerial Remote Sensing Images”, IEEE Transaction on, January, Vol. 

52, no. 1. 

14.  Li, Y., Sasagawa, T., Gong, P., “A  system of the shadow detection and removal for high 

resolution city aerial photo” International Institute for Earth System Science, Nanjing 

University, Nanjing, Jiangsu. 

15.  Murali, S., Govindan, V.K., (2013)“Shadow Detection and Removal from a Single Image 

Using LAB Color Space”, Cybernetics and information technologies, Vol. 13, No1. 

16.  Nale, R.K., Shinde, S.A., (2014), “ A novel processing chain for shadow detection and 

reconstruction in VHR images”  International Journal of Advances in Engineering & 

Technology, January. 

17.   Tian, Y., Schmidt Feris, R., Liu, H., Hampapur, A., Sun, M.T., (2011)  “Robust Detection of 

Abandoned and Removed Objects in Complex Surveillance Videos”, IEEE Transaction on, 

September, VOL. 41, NO. 5.  

18.    V., Jyothisree , Dharan, S., (2013) ,”Shadow detection using tricolor attenuation model     

enhanced with adaptive histogram equalization”  International Journal of Computer Science 

& Information Technology, April, Vol 5, No 2. 

19.    Wang, Y., (2009), “Real-Time Moving Vehicle Detection With Cast Shadow Removal in 

Video Based on Conditional Random Field”, IEEE Transaction on, March, Vol.19, no. 3. 

20.   Xiao, Y., Tsougenis, E., Tang, C.K.,(2014) “Shadow Removal from Single RGB-D Images” 

Computer vision foundation. 

21.   Yang, Q., Tan, K. H., Ahuja, N., (2012), “Shadow Removal Using Bilateral Filtering”, 

IEEE Transaction on, October, VOL. 21, No. 10. 

22.   Yan, Z.,  Jun, L.,  Guo-wang, J., “Research on the building shadow extraction and 

elimination method”,  Zhengzhou Institute of Surveying and Mapping  

23.   Zhang, H., Sun K., Li, W., (2014) Object-Oriented Shadow Detection and Removal From 

Urban High-Resolution Remote Sensing Images, IEEE Transaction, November, Vol. 52, no. 

11 . 

 

 


